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DESCRIPTION 

1. TITLE OF THE INVENTION 

Method of Abrasively Cleaning Pipe Inner Surface and 
Apparatus for the Same 

2. CLAIMS 

(1) A method of abrasively cleaning an inner surface of 
a pipe in which an abrasive cleaning material is moved 
inside piping together with air sucked by sucking the 
inside of the piping to be abrasively cleaned with an 
air sucking apparatus from an end of the piping to be 
abrasively cleaned by a pressure difference between both 
ends in order to abrasively clean the inner surface of 
the pipe. 

(2) A method of abrasively cleaning an inner surface of 
a pipe in which an abrasive cleaning material is moved 
inside piping by a pressure difference between both the 
ends of piping to be abrasively cleaned whose one end 
is pressurized and the other opposite end is caused to 
be a negative pressure so as to clean the inner surface 
of the pipe. 

(3) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) or (2), wherein a 
vacuum pump is employed as the air sucking apparatus . 

(4) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1), wherein a blower 
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is employed as the air sucking apparatus. 

(5) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) , wherein an apparatus 
whose power source is high-pressure fluid is employed 
as the air sucking apparatus. 

(6) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) , wherein an apparatus 
for collecting the abrasive cleaning material and a 
material generated and adhered to the inner surface of 
the pipe is used between the sucking apparatus to be used 
and piping to be abrasively cleaned. 

(7) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim ( 1 ) or ( 2 ) , wherein cracked 
ice cubes are used as the abrasive cleaning material. 

(8) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim ( 1 ) or ( 2 ) , wherein stone 
chips are used as the abrasive cleaning material. 

(9) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) or (2) , wherein silica 
is used as the abrasive cleaning material. 

(10) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) or (2) , wherein water 
is used as the abrasive cleaning material. 

(11) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) or (2), wherein a 
material of the piping to be abrasively cleaned is steel. 
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(12) The method of abrasively cleaning the inner surface 
of the pipe as claimed in claim (1) or (2), wherein a 
Nash pump is used as the air sucking apparatus. 

3. DETAILED DESCRIPTION OF THE INVENTION 
Technical Field 

The present invention relates to a method of 
abrasively cleaning inner walls of pipes, such as a water 
pipe and a gas pipe, and is especially effective to 
abrasively clean inner wall surfaces of existing piping, 
such as buried piping and piping in a building. 
Conventionally, as a method of abrasively cleaning the 
inner surfaces of the pipes, the following methods have 
been often used. For example, many chemical - cleaning 
methods have been used in which chemicals, such as for 
example, hydrochloric acid are injected into piping to 
be abrasively cleaned so as to dissolve and remove scale 
which is generated and adhered to the inside of the piping 
to be abrasively cleaned. However, it is difficult to 
completely remove the scale by this method. Further, it 
needs a lot of efforts to treat the effluent so that it 
needs a large amount of costs. On the other hand, a 
method has been developed in which sand together with 
high-pressure gas, such as high-pressure air and 
nitrogen is forced by pressure into the piping to be 
abrasively cleaned through one end of the piping to be 
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abrasively cleaned in order to abrasively clean the 
inside of the pipe, which is a sandblast method, and its 
effect is highly esteemed. In this method, however, when 
treating by means of high-pressure air, for example, four 
or five 100 H.P. compressors are required in order to 
abrasively clean a 125 mm diameter pipe, so that there 
are disadvantages that it needs a large amount of costs 
including compressor cost, a truck, a fuel cost, etc. 
a large temporary installation space and causes 
environmental disruptions such as noises, etc. and that 
since the high-pressure air is used, if the compressed 
air is not dehumidified, a good abrasive cleaning effect 
is not acquired. The piping, which needs the abrasively 
cleaning, is often an old pipe which has been laid down 
for several years. The high pressure is applied to the 
inside, so that an accident may happen, it may explode 
or the sand etc. moving inside the piping may damage a 
human body or a building. 

The present invention provides a method of abrasively 
cleaning an inner surface of a pipe, which overcomes the 
disadvantages as mentioned above in the conventional 
methods and is safe, reliable, pollut ion - free , as well 
as inexpensive. 

Hereafter,' with reference to the drawings the present 
invention will be described in detail. In Fig. 1, (1) 
denotes piping to be abrasively cleaned, which is like 
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a water pipe or a gas pipe laid underground or inside 
a building, and is piping having many bent portions and 
branch portions on its way. In order to implement the 
present invention in such piping, joints near both ends 
of piping to be abrasively cleaned etc. are removed in 
advance, so as to provide openings (15) and (16). A 
temporary piping (4) for sucking an abrasive cleaning 
material is connected to one opening (15). A container 

(3) loaded with abrasive cleaning materials (2), such 
as cracked ice cubes and crushed stones are provided at 
a tip of the piping ( 4 ) . Further , the other opening (16) 
is provided with an air sucking apparatus (8), such as 
a blower or a vacuum pump, through apparatuses (5) and 
(5 1 ) which collect the abrasive cleaning material and 
the generated and adhered material discharged from the 
abrasively cleaned piping. Operation of this air 
sucking apparatus (8) produces a pressure difference 
between the openings (15) and (16) of the piping to be 
abrasively cleaned (1). Then, the abrasive cleaning 
material (2) loaded on the container (3) is sucked 
together with the air from the end of the temporary piping 

(4) , and moves together with an abrasive cleaning 
material (2') towards the opening (16) at a high speed 
inside the piping to be abrasively cleaned (1), while 
abrasively cleaning scales (A) , such as rust which has 
been generated and adhered to the pipe. A mixture (B) 
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of scale (A) and the abrasive cleaning material (2') 
which are sucked and discharged from the opening (16) 
is separated in the recovery apparatus (5) . Then, micron 
dust which cannot be removed is passed through water 
pooled in the recovery apparatus (5') so as to be 
collected completely. Only the cleaned air is 

discharged from an air outlet (9) through the air sucking 
apparatus (8). When the scale (A) is no longer 
discharged from the opening (16), the abrasive cleaning 
is ended. Next, an example of the present invention will 
be described. 

Example 1 

As shown in Fig. 3, water supply was turned off 
beforehand to the water distributing pipe which was made 
of cast iron, had been laid under a public road for 15 
years, and was a 100 mm bore diameter piping to be 
abrasively cleaned, which was cut into a portion of 200m 
length, and opening (15) and ( 16 ) were prepared . Usually, 
sand, ice, steel, and mineral matter could arbitrarily 
be used as the abrasive cleaning material, however, 
commercially available No. 4 crushed stones were used 
this time. As shown in Fig. 6, a service vehicle (13) 
in which a root blower and a scale recovery apparatus 
were mounted on a 4t truck was used as the air sucking 
apparatus. As to capacity of the root blower used for 
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air suction this time, its power was 66 H.P. , its airflow 
rate was 85 m 3 /min., and its static pressure was 6,000 
mmAq. In addition, the scale (A) had the rust as the 
principle component and a thickness of about 25 mm, so 
that it was generated and adhered to the whole 
circumference of the piping to be abrasively cleaned ( 1 ) . 
When the service vehicle ( 13 ) was operated without drying 
the inside, the No. 4 crushed stones as the abrasive 
cleaning material (2) supplied to the container (3) in 
advance were started to be sucked together with the air 
from the opening (15), then traveled together with the 
air inside the piping to be abrasively cleaned (1), and 
were discharged together with the scale (A) through the 
opening (16) to the scale recovery apparatus (5). At 
this time , a speed of the abrasive cleaning material ( 2 ' ) 
moving inside the piping to be abrasively cleaned was 
a flow rate of 70 m/sec. When 5 minute had passed after 
operation, the scale (A) was no longer discharged, so 
that the operation was stopped, and the inside of the 
abrasively cleaned piping was visually inspected via the 
openings (15) and (16). Since the scale was completely 
removed and the inner surface of the cast iron pipe was 
exposed, so that the operation was completed. The 
mixture (B) of the abrasive cleaning material (2) and 
the scale (A) which was discharged at this time was 
measured to give 1,278 kg. Subtracting 90 kg, a weight 
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of the crushed stones or the used abrasive cleaning 
material (2), from the measured one , the discharged scale 
was 1 , 188 kg . Note that , if a 200 m pipe having a diameter 
of 100 mm is subjected to treatment by means of the 
conventional sandblast method as mentioned above, then 
as shown in Fig. 2, two air compressors (10) (10' ) having 
power of 200 H.P. and providing an air flow rate of 17 
m 3 /min. - 20 m 3 /min., and a pressure of 7 kg/cm 2 which 
were mounted on a 4.5t truck as a pressure source for 
transferring by pressure, a sandblast apparatus (11), 
and four garbage trucks ( 12 ) are used , at first only using 
the air in the piping to be abrasively cleaned (1), 
ventilation is carried out for 1 hour to 2 hours, the 
sand is forced by pressure to move and it needs 30 minutes 
to one hour to remove the scale (in order to remove water 
for drying, if sand as the abrasive cleaning material 
is directly used without removing the water, the sand 
in a ball-shape adheres onto the scale). 

Example 2 

As shown in Fig. 5, a water supply pipe made of SGP 
in a 5-story building which was 10 years old since its 
construction had bore diameters of 32 mm at the branch 
pipe portion on the opening (15) side and 100 mm at the 
main pipe on the opening (16) side and a total length 
170 m including ten 15 m branch pipe portions (subtotal: 
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150 m) and the 20 m main pipe. The joints etc. at both 
ends were removed, the operation and suction were carried 
out through the openings (15) and (16) by means of the 
service vehicle (13) as described in Example (1), thus 
the operations were ended. The time required for the 
operations was a short time of a total of 2 hours and 
30 minutes including 1 hour for preparation, 30 minutes 
for the operations, and 1 hour for tiding. In addition, 
No. 3 silica was used as for the abrasive cleaning 
material . 

As described above, according to the method of the 
present invention, the operations can be carried out 
without problem with efforts to treat waste fluid due 
to chemical cleaning or water pollution by chemical 
washing, without impairment of the abrasive cleaning 
effects by the sandblast method, or without using many 
temporary hoses (14) and many apparatuses, as is clear 
from comparing Fig. 2 with Fig. 3 and Fig. 4 with Fig. 
5. Therefore it has a feature that it can be installed 
in a small space so that when construction is performed 
on a public road, a hazard to moving traffic can also 
be set to the minimum. Since it can be constructed 
without pulling about many temporary hoses or noise 
pollution, it has the feature that the time necessary 
for completion can also be shortened considerably and 
can be constructed cheaply. Moreover, the greatest 
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merit is that since the operations are carried out with 
a negative pressure for the piping to be abrasively 
cleaned, the piping is not affected by pressure at all 
unlike a pressurizing method. According to the method 
of the present invention as described above, it has the 
outstanding feature that, irrespective of the diameter 
size of the piping, unless the scale is adhered to only 
a space through which fluid, such as abrasive cleaning 
material and sucked air, may pass, the operations can 
be carried out, and the sandblast apparatus required for 
the sandblast method is not required at all. Although 
a No. 4 crushed stones and No. 3 silica were used for 
abrasive cleaning materials in the above examples, if 
they can pass through the piping to be abrasively cleaned, 
it is not necessary limited to them. 

For example, when the scale (A) generated and adhered 
to the piping to be abrasively cleaned (1) is a soft 
material like water stain, even if the water with the 
air may be sucked and caused to travel as the abrasive 
cleaning material, the abrasive cleaning effects can be 
provided. When using the cracked ice cubes as abrasive 
cleaning materials, even if they are blocked within the 
pipe, they melt into water over time, so that it can be 
discharge easily. Moreover, the air sucking apparatus 
used as the blower this time, however it can be a vacuum 
pump or an apparatus which employs high-pressure fluid 
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as the power source as shown in Fig. 7 
may be pressurized through the opening 
from the opening (16). 



Moreover, it 
( 15 ) and sucked 



4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flow chart for illustrating an embodiment 
for implementing a method according to the present 
invention . 

Fig. 2 and Fig. 4 show examples of operations a 
pressurization sandblast method performed 

conventionally. 

Fig. 3 and Fig. 5 show an example when implementing 
the method of the present invention. 

Fig. 6 shows an example of an apparatus as recited 
in claim (6) of the present invention. 

Fig. 7 shows an example of an air sucking apparatus 
which employs high-pressure fluid, such as gas and water, 
as a power source as recited in claim (5). 

(A) .... scale generated and adhered to inside of pipe 

(B) . . . .discharged mixture of abrasive cleaning material 
and scale 

( 1 ).... piping to be abrasively cleaned 

(2), (2' ) containers for loading abrasive cleaning 

material 

(5), (5'), ( 5 ' ' ) , ( 5 ' '').... scale recovery apparatuses 
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(6) , (6* ) connection piping 

(7) .... water for micron dust filtration 

(8) apparatus for air suction 

( 9 ) . . . . air outlet 

(10) , ( 10 1 ) air compressors 

(11) ... . sandblast apparatus 

(12) .... dust collector 

( 13 ) .... service vehicle equipped with air sucking 
apparatus and scale recovery apparatus 

( 14 ) . . . . temporary hose 
( 15 ) , ( 16 ) .... openings 
( 17 )... ring- like nozzle chamber 

(18) . . .main body of air sucking apparatus which employs 
high-pressure fluid as power source 
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